The rural population has limited access to communication. The cost of communication has been high as the incremental cost to extend the communication has been high. Using a new wireless option an ICT platform was conceptualized and implemented. This platform was extended to cover a large number of villages. This is an example of a successful public-private partnership.
Introduction
India has barely 30 million telephone connections and less than 4.5 million Internet connections for its 1000 million people. Most of these connections are confined to large cities (around 100 cities). 'Bharat Sanchar Nigam' Ltd., the largest basic telephone operator (BSNL), loses money or just about breaks even in providing connections beyond these 100 cities. No private operators have ventured or has any significant plan to venture much beyond these 100 cities. Small towns and rural areas thus have very little connectivity. The scope of the case study was to elaborate the development of an ICT platform for a large rural community through a private public partnership.
India has a large number of rural villages that do not have telephone connectivity.
Within India the digital divide between rural and urban India is rather large. Bridging the digital gap requires considerable investments. A new technology that uses Wireless in the Local Loop has the potential to reduce the cost and thereby increasing the number of villages that are linked. Digital Convergence is emerging as an opportunity and this concept could be used for reducing the digital divide [1] .
Telecommunication infrastructure has been weak in India: § Nearly 60% of Indian homes in cities have cable TV § Telephone and Internet in only around 2-3% of Households § Communication technology with significantly lower per-line cost required With the cost of providing telephone and Internet connections being around Rs.35,000 per line, a revenue of about Rs.1000 per month is required for an operator to break even. This is affordable to hardly 2-3% of Indian households and mostly in the large cities. In contrast to this, cable television connections have increased from zero barely a decade ago to about 50 million today. The key to this has been the following: § Affordable cable charges (Rs.60-150 per month) § Low cost second hand color TVs or new black and white § Small-scale cable TV entrepreneurs whose overheads are far lower than that of the corporate sector.
This has made cable TV affordable to nearly 60% of the Indian homes, including large cities, small towns and rural areas. However, there is a broad middle class of 150 million people. The per-capita income of this group of people falls between Rs.35,000 to Rs.50,000 in 2002. Therefore, the amount that the middle-class household would be willing to spend on a telephone is small. The only way the middle class and the people in rural areas can be provided telephones and Internet connection in India, without largescale subsidy, is by reducing the telecom infrastructure cost. If the per-line cost can be brought down somehow to Rs.15,000 (from Rs.30,000 today), rapid expansion of the telecom network can take place. The question is: can technology be used in an innovative manner to make this possible?
Origin of the Idea
To overcome the above said issues, the TeNeT Group has decided to come up with new technologies. This case study illustrates the implementation of a low cost technology platform that was created for reducing the digital divide.
Some of the features of technology used are given below:
Significantly, lower per-line cost, making it much more affordable. Specifically wireless in local loop provides simultaneous and 35/70 kbps Internet connection with lower investment enabling a small operator to invest with incremental expenditure as the number of subscriber's increases.
The main vision of this Group is "To significantly enhance the quality of life of every rural Indian by drawing digital revolution profitably".
With this vision, n-Logue communications Pvt. Ltd. has taken the challenge of providing sustainable access throughout rural India by starting some pilot projects. As in this part, they started one project in Melur block of Madurai District. It was sponsored by the Sustainable Access in Rural India (SARI) project and it is a unique PrivatePublic-Government-Institutional partnership. DHAN foundation is also a local partner in this project.
Today, Internet access is becoming increasingly important. Those who have an Internet connection have rapid access to all kinds of information, and this could create another divide between the rural and urban areas. A telecom network installed today must therefore provide widespread access to Internet.
Project Strategy
The project embarked as a low cost ICT platform for reducing the digital divide and increasing the reach of telecommunication.
The major elements of the project strategy are the following: § Use a shared platform to deliver a variety of high quality services, allowing Internet access to be financially self-sustaining or profitable while reaching the rural poor. § Help markets to work by wiring regions densely and creating a local network effect. Putting at least one connection in each village, will promote local/regional communication and information flows, while aggregating rural markets and attracting private sector interest. § Create and develop new access devices and applications to appropriately serve user needs and account for environmental conditions. § Undertake rigorous, non-anecdotal research on SARI's effects and the existence of rural information and communications markets. § Offer access to schools and health clinics at low or no cost, and help them learn to use it effectively. § Remember that training and marketing are as important as technology and should be considered in every endeavor. § Value local champions and entrepreneurs and encourage their leadership; cooperate with residents and existing organizations. § Do not exacerbate existing divide or power inequities.
By combining technological, social and economic aspects this project attempts to ensure rapid diffusion of the Internet.
Project Objectives
A project was envisaged to achieve this. The objectives of the project are: § To provide Internet and Voice connectivity in the villages of 3 blocks in the Madurai District of Tamil Nadu. § To research and develop appropriate access devices for rural Internet and Telephony § To research and source other supporting technologies like alternate sources of power and § To research and facilitate the development of applications that will be of utility to the users of the service in these villages.
The Project Sponsors
The project started as a pilot project with the name SARI (Sustainable Access to Rural India) in Madurai District of Tamil Nadu. This phase was sponsored by the following The project was envisaged as a private-public partnership.
Key roles assigned
The planning, execution and management of the project is done by n-Logue Communications. Appropriate Local Service Providers (LSPs) for the various activities were selected. There are two important participants, whose major roles and responsibilities are as follows: 
Business Model Envisaged
n-Logue's business model is based on the belief that delivery and management of the Internet Service should devolve to the level of the supply chain that comes closest to the user of the service. This draws, in large part, from the success of the cable TV operations in India. In this decentralized model of operation, in every place it wishes to operate, nLogue will identify and partner with a local entrepreneur (also called a Local Service
Provider or LSP). These LSPs will find subscribers, provide services and collect payments. n-Logue will provide all initial training and support to technical personnel, both at the access centre and at the kiosks and will take end-to-end responsibility for ensuring the completion of the project.
Access centre Partnership of NCL & LSP Tehsil/district level business LSP will manage the facilities provided in the Access Centre and also able to provide the e-mail, hosting customers web pages and services to his customers including kiosk operators as well as individuals. n-logue and LSP ( Local Service Provider) will jointly study and find out such entrepreneur in every rural village with in the command area.
The village level kiosks have corDECT Wireless system, a Pentium/Celeron PC with color monitor, speakers, Microphone, web camera, printer, Sound Card, four hour power backup for PC and also different applications suite in local language as well as in English.
These village level internet kiosks are with the brand name Chiraag in this case. Chiraag is a word that means the beginning of a flame, implies a feeling, is both positive and exciting, something that is deemed to grow so fast. Chiraag is a symbol of hope and optimism. Through the development and introduction of appropriate and enabling technologies and applications, SARI will foster economic development and improve health and learning. It will do so in a financially sustainable way, even as it reaches into the poorest and most disadvantaged communities. SARI's diverse partnership of universities, non-profits and the private sector has begun to implement a unique project that will begin by wiring approximately one thousand neighbouring rural villages in each of two Indian districts.
Background of SARI
SARI's magnitude is essential because it will allow us to benefit from the Network Effect, which will be far more empowering than a few connections placed only in more urban areas. The large number of users helps support financial viability by aggregating demand, develops richer content and community by integrating people, and provides a powerful environment for research. 
Project In Melur
Melur is one of the 14 projects that n-Logue is implementing across the country; it was sponsored by the Sustainable Access in Rural India (SARI) project and is a unique Private-Public-Government-Institutional partnership. It aimed at bridging the `digital divide' between rural and urban areas, establish rural connectivity, facilitate dissemination of information on all fronts of social development to the villagers, at a low cost. This new, cheap and robust wireless technology brought the information revolution to the rural areas.
n-Logue is deploying this project in the rural villages of Melur Taluk in Madurai District.
This will connect every village and small town in that area and provide Internet services to the people of the taluk. Now this facility was connected to nearly 50 rural villages within the radius of 25 Km from the Access Centre and the villagers, who already used this facility, are enjoying with the fruits of these facilities.
A kiosk will be set up in each village to service the needs of the people in that village. Separate connections will be provided to schools, colleges, primary health centres, etc.
Dhan Foundation, the project partner in Madurai will assist in training personnel to manage these connections and introduce people to the Internet.
The project aims at identifying and providing appropriate access technologies and applications that will be of use to the local community. Possible applications are school education, farmers' commodity market information, e governance, local commerce, etc.
The project will receive initial funding from outside for procurement of equipment as well as paying for its operation, but will eventually become self-sufficient and pay for itself.
The main activities implementing in these village level kiosks at present are egovernance, e-commerce, market prices, complaints to Aravind Eye Hospital through web cam, queries to agricultural universities, e-mail, computer education, job typing works. Many successful happenings came out by the users of these kiosks in all the applications like e-governance, Aravind Eye Hospital and agricultural universities. The location break-up of these kiosks are as given in Table 1 . The list of services available at Melur is given in the Table 2. These kiosks are implementing all the services except VOIP, villagers and kiosks operators are also asking for VOIP, which is very easy to communicate with lower cost.
The data regarding number of villagers benefited, income generating through each kiosk, users category and types of benefits are given in the Table 3 . 
Entrepreneurial Initiatives
At Keezhvalavu village, the enterprising kiosk operator, A. Abdul Razaak, has been able to get his neighbours to use the Net for various uses. Having learnt his marketing tricks from running a franchise computer training class for Aptech at another village, Razaak has been giving his villagers a whole range of services at cheap rates so that they get used to the concept of Internet use. Among the most popular service is e-governance, where the villagers file applications for birth certificates, death certificates, etc., through the Net. Since the Tamil Nadu Government has taken a policy decision to encourage egovernance, the villagers get a response from the Melur taluk office within two days.
Once the certificate is ready, Razaak provides another value-added service. He sends his man to collect the document for them. All this at a total cost of around Rs 25, of which Rs 15 is the government fee.
The villagers do not have to lose time (which immediately translates to money for anyone who works on a daily wage) travelling to the taluk office. And they do not need to face the uncertainty of being asked to "come tomorrow" by the officials at the office.
Using the web cam on his Internet machine, Razaak has also sent pictures of motheaten teak leaves to the agriculture college at Ottakadai. With cooperation from the scientists, the farmer gets a diagnosis and also a prescription on the treatment.
Keezhvalavu also has an e-referral facility with the Arvind Eye Hospital of Madurai for ophthalmological problems. Earlier Razaak had invited the hospital staff to conduct a free eye camp at the village. 
E-Government Applications
MIN
B. Some Process Changes that have been made to support the services
The process changes realized through the ICT platforms are: § modifying the applications so that they are easier to read and understand. For example, incorporating check boxes for eligibility criteria, etc § making payments for certificates post-paid rather than pre-paid § eliminating stamp papers and issuing receipts against cash payments. § making the format of application forms at taluk and municipality offices uniform § converting to the government recommended fonts for typing in tamil § making all certificates bi-lingual
C. Tangible Benefits of ICT platforms
More than 350 applications have been sent to various Government offices through this process. This has includes petitions sent to the Collector, the Tehsildar and various other Government officials. Two emails were also sent to the CM's cell. The number of applications sent for different purposes as on 22 nd June, 2002 are given in Table 4 . Others 45
Total 453
The Village Presidents have used the network to send complaints on behalf of their villages. Since n-Logue has provided connectivity to the Government offices at the Taluk, they are able to use this to communicate with the District Headquarters. Thus even the Government machinery has benefited from this network.
Agricultural Extension Services
A partnership with the Tamil Nadu Agricultural College and Research Institute in Melur has resulted in Consultancy Services being offered to Farmers through email & online chat between Farmers and Faculty of the University.
Other services being planned are:
• Projects by students of the university (and development of website by students through the same)
• Sharing of Best Practices, Success Stories of farmers in various parts of the state and a Farmers' Newsletter
• "Farm School on Internet" along the lines of the existing "Farm School on Air"
• Results of the work being done in futurology like projection of crop prices, Demand, Rainfall, etc
• Early warnings on outbreaks of disease, pests
• Mobile Soil Testing services with results being emailed to the farmers.
• List of dispensaries, insemination centres, private clinics in Melur
• Advice on commercial animal husbandry activities like rearing animals, feed etc.
• Online registration for upcoming training programs • A website has been hosted on the local server that provides local information (Melur.n-logue.net.in). This allows access to all of the above services as well as the facility to post classifieds, register for eye camps, etc.
• However, the access to the Internet is still the most promising service of all.
Through this, they are able to do so much more than one organisation can facilitate.
• Exam results (Plus Two, Class 10, TNPCEE, Teacher Recruitment Board, etc)
• Information on where to apply for education after school
• Astrology, movies, music
Some typical examples of use of ICT platforms are given below:
Aravind Eye care
One of the most promising partnerships is with the Aravind Eye Hospital in Madurai.
Through this, villagers can get a preliminary diagnosis of their eye problem and be directed to the hospital or nearest free eye camp if further treatment is required.
A photograph of the diseased eye is sent via web camera, if available. Further, a questionnaire available on the n-Logue web site provides a list of questions for which answers are required to be sent via a voice email.
This is sent to a senior doctor in the hospital who responds to the problem as required.
He sends a response directing the patient appropriately. If a visit to the hospital is required, a letter is sent back which the kiosk operator prints out and hands over to the patient, who carries this with him or her.
Agricultural pest management
This is the success story of a farmer, whose life changed course with the E-agriculture Selveraj identified the problem as "yellow mosaic disease", known to affect bhendi in that area.
The farmer was instructed to spray a Boron and Nitrogen solution on the affected crop.
About a week later, the farmer was excited to tell Suganya that the new leaves and vegetables were fine and bright green. A trip to Ulagapichanpatti the very next day confirmed the "miracle".
Before After 
Animal health care
The veterinary doctors have been able to identify "curled toe paralysis" in the photographs below caused by B-complex deficiency through kiosk and suggested medical drops along with home-made remedies such as feeding rice polish and husk to the hen. Kanimozhi sent an SOS to the Block Development Office and the Taluk Office via email in the hope that one would respond. She even sent a mail to the Chief Minister's Cell! The message she sent was:
"In our village for the past one month, people are suffering from chicken pox. The total population of the village is 5000 and this disease is spreading to everyone.
We request you to kindly help us." "From June 20th chicken pox has been spreading in this village and it has already infected nearly 200 people and still it is spreading. I kindly request the Collector to help us."
The response was prompt. The Tahsildar, BDO and Health Department officials came to the village with a team of doctors and nurses.
Dr. Sridhar, the main doctor went from house to house administering vaccinations, tablets and medicines. The next day, he sent the Madurai Medical
College Lab technicians to administer blood and water tests on all patients. This was again done by going from house to house. The results were sent back to the villagers by email and thus all the patients were cured and further spread of the disease was averted.
Conclusions
ICT has been pivotal in getting masses in the rural areas aware of the latest technological innovations and how these technological innovations be used for eliminating the rural poverty and generating sustainable incomes [4, 5] . This project shows us how the low cost technological innovation in telecommunication be used for providing rural connectivity. The technology used in Madurai was CorDect WLL, which was incubated in IIT-Madras and it was successfully implemented in Madurai. Designing and implementing large rural networks require considerable amount of planning. Local participation is one the basic prerequisites for the success. The technology diffused as it was a low cost option. Public-private partnership is good organizational form for implementing ICT platforms for rural communities on a large scale [6] . Entrepreneurial orientation has been a major contribute that lead to the success of this platform.
